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INTRODUCTION

The Total Maximum Daily Load (TMDL) analysis is a management tool used to restore impaired
waters by establishing the maximum amount of a pollutant that a ~vaterbody can receive ~vlthout
adverse impacts to fish, wildlife, recreation, or other public uses. A TMDL takes into account
pollutant loadings fi’om point sources, nonpolnt sources, background levels and incorporates a
margin of safety. The completed analysis provides guidance for responsible pa~ies to use as a
fi’amework for developing an implementation plan to reduce pollutants in impaired waters.

A Total Maximum Daily Load (TMDL) analysis was completed for indicator bacteria in the Still
River Regional Basin. The specific waterbodies included in the TMDL analysis are the Still
River, Miry Brook, Kohanza Brook, Padanaram Brook, Sympaug Brook, East Swamp Brook and
Limekiln Brook (Figure 1 of Appendix A). These waterbodies are included on the 2008 List of
Connecticut Waterbodies Not Meeting Water Quality Standards (Chapter 3 of the 2008 State of
Connecticut Integrated Water Quality Report1) due to exceedences of the indicator bacteria
criteria contained within the State Water Quality Standards2 (WQS). Attaimnent of the target
TMDLs presented herein is expected to result in achievement and maintenance of the bacteria
criteria established in the WQS. (For more information regarding assessed and impaired
waterbodies ttu’oughout the state, please refer to 2008 State of Connecticut Integrated Water
Quality Report1.)

Under section 303(d) of the Federal CIean Water Act (CWA), States are required to develop
TMDLs for waters impacted by pollutants that are included on their Impaired Waters Lists, and
for which technology-based controls are insufficient to achieve water quality standards. In
general, the TMDL represents the maximum loading that a waterbody can receive ~vithout
exceeding the water quality criteria, which have been adopted into the WQS for that parameter.
Federal regulations specify that TMDL loadings may be expressed as a mass per time, toxicity,
or other appropriate measure3. For the Still River Regional Basin TMDLs, loadings are
expressed as the percent reductions necessary at specific locations in order to achieve the water
quality standards and support recreational uses. The U.S. Environmental Protection Agency’s
(EPA) most recent guidance reconunends that all TMDLs and associated load allocations and
wasteload allocations be expressed in ten,as of daily time increments4. The percent reduction
TMDLs for the Still River Regional Basin are applicable each and every day until recreational
use goals are attained. Federal regulations require that the TMDL analysis identify the portion of
the total loading which is allocated to point source discharges (termed the Wasteload Allocation
or WLA) and the portion attributed to nonpoint sources (termed the Load Allocation or LA),
which contribute the TMDL pollutant to the waterbody. In addition, TMDLs must include a
Margin of Safety (MOS) to account for uncertainty in establishing the relationship between
pollutant loadings and water quality. Seasonal variability in the relationship between pollutant
loadings and WQS attainment was also considered in the TMDL analyses.

The Still River Regional Basin extends ttu’ough the municipalities of Bethel, Brookfield,
Danbury, Newtown, New Fairfield, New Milford, Redding, and Ridgefield. These
municipalities are required to comply with the General Permit for the Discharge of Stolrnwater
from Small Municipal Separate Stolrn Sewer Systems (MS4 permit). The general permit is
applicable to municipalities that are identified in Appendix B of the MS4 pe~anit, that contain
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designated urban areas and discharge stonnwater via a separate sto~an sewer system to surface
waters of the State. The permit requires municipalities to develop a program to reduce the
discharge of pollutants, as well as to protect water quality. The Stormwater Management Plan
(plan) must include the following six control measures: public education and outreach; public
participation; illicit discharge detection and elimination; management of stormwater from
construction sites (greater than 1 acre); post-construction storrnwater management; and pollution
prevention and good housekeeping. Each regulated municipality must identify, implement, and
measure the effectiveness of measures utilized to comply with plan requirements. Additional
information regarding the general pe1~nit can be obtained on the Connecticut Department of
Environmental Protection (DEP) website at http://www.cl.gov/dep/cwp/view.asp?a-2721 &q

325702& depNavGID- 1654.

TMDLs that have been established by states are submitted to the EPA Regional Office for
review. The EPA can either approve the TMDL or disapprove the TMDL and act in lieu of the
State. TMDLs provide a scientific basis for local stakeholders to develop and implement
Watershed Based Management Plans (plans), which describe the control measures necessary to
achieve acceptable water quality conditions. Therefore, plans derived from TMDLs typically
include an implementation schedule and a description of ongoing monitoring activities to
confmn that the TMDL will be effectively implemented and that WQS are achieved and
maintained where teclmically and economically feasible. Public participation during
development of the TMDL analysis and subsequent preparation of the plans is vital to the
success of resolving water quality impairments.

TMDL analyses for indicator bacteria in the Still River Regional Basin are provided herein. As
required in a TMDL analysis, load allocations have been determined, a margin of safety has been
included, and seasonal variation has been considered. This document also includes
recommendations for TMDL implementation as well as a water quality monitoring plan.

PRIORITY RANKING

See Table 1 for priority rm~kings of the subject waterbodies.

DESCRIPTION OF THE WATERBODY

See "Site Specific Information" in Appendix B.

POLLUTANT OF CONCERN AND POLLUTANT SOURCES

Potential sources of indicator bacteria include point and nonpoint sources, such as stormwater
runoff, sanitary sewer overflows (collection system failures), and illicit discharges. Potential
sources that have been tentatively identified based on land-use (Figure 3 of Appendix A) and site
survey work for each of the waterbodies are presented in Table 2.
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Table 1. The status of impairment for each of the subject waterbodies as ~vell as the TMDL

development priority based ott tile 2008 Slate of Connecticut Integrated Water Quality
Report.

Waterbody S0S(d) Impairment
Name Waterbody SegmentWaterbody Segment Description Listed Use / Cause Priority

Still River CT6600-00_01 From mouth at confhlence with
(Brookfield/ CT6600-00 02 Housatonic River, New Milford, Recreation /

Danbury/ CT6600-00 03 npstceam to Lake Kenosia, Yes Indicator H

New Milford) CT6600-00 05 Danbury bacteria

Still River From confluence with Sympaug

(Danbury) CT6600-00 04 upstream to confluence with No Unassessed
Padanaram Brook, Danbary.

From confluence with Still River,
Mh2¢ Brook Danbary, upstream to headwaters Recreation /

(Danbury) CT6601-00 01 at North Ridgefield Pond outlet, Yes Indicator H

Ridgefie[d. bacteria

Kohanza From confluence with Padanaram Recreation /
Brook CT6602-00 01 Brook npstream to Ridgewood

Yes [ndicator H
(Danbury) Conntry Club Pond ontlet,

Danbury. bacteria

Padanaram From confluence with Still River Recreation /
Brook CT6603-00 01 upstream to headwaters at

Yes Indicator H
(Danbury) Padanaram Reservoir outlet,

Danbury. bacteria

Sympang From confluence with Still River Recreation /
Brook CT6604-00 01 upstream to Greatpasture Rd Yes Indicator H
(Danbury) crossing, Danbury. bacteria

East S\vamp From continence with Limekiln Recreatioo /
Brook CT6605-00 01 Brook upstream to confluence with Yes Indicator H
(Bethel) Wolf Pit Brook, Bethel. bacteria

Limekiln
Brook CT6606-00 01 From confluence with Still River Recreation /

(Danbury / CT6606-00 03 upstream to confluence ~vith Yes Indicator H

Newto\vn)
Danbury WPCF outfall, Danbary. bacteria

An "H" indicates that the waterbody was iocluded on the List as a high priority because assessment information
suggested a TMDL may be needed to restore the \vater quality impairment and a TMDL was planned for
development withh~ 3-5 years.

Table 3 lists the municipal wastewater treatment plant that discharges to the Still River Regional
Basin. Disinfection required under the National Pollutant Discharge Elimination System
(NPDES) Permit is sufficient to reduce indicator bacteria densities to below levels of concern in
the treatment plant effluent when in use and filnctioning properly (See the Numeric Water
Quality Target section for further explanation).
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Table 2. Potential sources of bacteria for eacb of the subject waterbodies.

Waterbody Name Nonpoint Sources Point Sources

Urban runoff, Source
Still River unknown Source unknown

Urban runoff, Source
Mi~7 Brook unknown Source uukno~vn

Kohanza Brook Source unknown Source unknown

Padanaram Brook Source unknown Source unknown

Sympaug Brook Source unknown Source unknown

East Swamp Brook Source unknown Source unknown

Limekiln Brook Source unknown Source unknown

Data reported by the WWTP in compliance with their NPDES Pelxnit requirements was
reviewed for the 2003, 2004, 2005, 2006, and 2007 disinfection seasons. The WWTP monitors
and reports fecal coliform bacteria. E. coli bacteria are a component of fecal coliforms. The
WWTP discharge permit limits fecal coliforms to less than 200 col!100ml based on a 30 day
average and 400 col/100ml based on a 7 day geometric mean. The WWTP did not exceed their
permit limits over the review period. Because E. coli is one of the bacteria types that comprise
the fecal coliforrn group and the WWTP did not exceed their fecal coliform limit, it is assmned
that the WWTP is not significant contributor to in-stream E. coli concentrations.

Table 3. Wastewater Treatment Facilities in the Still River Regional Basin.

Facility                   NPDES ID               Discharges to
Danbury WPCF              CT0100145               Limekiln Brook

There are four industrial discharges in the Still River Basin which are listed in Table 4. Tbxee of
the facilities are fuel stations and one is a manufacturing facility. All of these discharges are
related to remediation of contmninated groundwater and are not expected to contribute E. coli to
the watershed. A limit for indicator bacteria was not included when the initial NPDES Pe~vnits
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were issued. These discharges are not considered potential point sources of indicator bacteria to
the Still River Basin.

Table 4. Industrial discharges in the Still River Regional Basin.

Facility NPDES ID Discharges to

Danbury Amoco EA0100090 Still River

Getty - Brookfield EA01000YY Still River

Shell - Brookfield GRS000009 Still River

Unnamed tributary of
Eaton Corporation EA0100140 Sympaug Brook

There are approximately 18 industrial and commercial stormwater dischargers operating under
general permits in the Still River Basin. These facilities provided bacteria monitoring data for
stormwater runoffranging from 6 to >2,419 col/100mls during 2003, 2005, and 2006. The
median concentration was 100 col/100mls. A review of 47/~ eoli samples collected by seven
towns in the basin at industrial and colmnercial sites as required under the MS4 permit indicated
that bacteria levels ranged fi’om 1 to 12,970 col/100mls during 2004, 2005, and 2006. The
median concentration was 245 col/100mls.

APPLICABLE SURFACE WATER QUALITY STANDARDS

Colmecticut’s WQS establish criteria for bacterial indicators of sanitary water quality that are
based on protecting recreational uses such as swimming (both designated and non-designated
swimming areas), kayaking, wading, water skiing, fishing, boating, aesthetic enjoymem and
others. Indicator bacteria criteria are used as general indicators of sanitary quality based on the
results of EPA research conducted in areas with known human fecal material contamination6.
The EPA established a statistical con’elation between levels of indicator bacteria and human
illness rates, and set forth guidance for States to establish numerical criteria for indicator bacteria
organisms so that recreational use of the water can occur with minimal health risks. However, it
should be noted that the conelation between indicator bacteria densities and human illness rates
varies greatly between sites and the presence of indicator bacteria does not necessarily indicate
that human fecal material is present since indicator bacteria occur in all warm-blooded animals.

The applicable water quality criteria for indicator bacteria to the Still River Regional Basin are
presented in Table 5. The general recreational criteria listed in the WQS for "all other
recreational uses" are applicable throughout the watershed since there are no designated or non-
designated swimming areas located in segments covered by the TMDL.
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Table 5. Applicable indicator bacteria criteria for the subject waterbodies.

Waterbody Name Waterbody Bacterial Criteria
Seglnent Class Indicator

Still River (New Milford/Brookfield)-01CT6600-00 01 B

Still River (Brookfield/Danbury)-02 CT6600-00 02 B

Still River (Danbury)-03 CT6600-00 03 B

Geo~netricStill River (Danbul3@04 CT6600-00 04 B

Still River (Danbury)-05 CT6600-00 05 A mean less

Miry Brook (Danbory)-01 CT6601-00 01 A Escherichia
than 126

coli col!100ml

Kohanza Brook (Danbury)-01 CT6602-00 01 A (E. Coli)
Single sample
maxi~nunl

Padanarmn Brook-01 CT6603-00 01,A 576
col/100ml

Sympaug Brook-01 CT6604-00 01 B

East Swamp Brook (Bethel)-01 CT6605-00 01 B

Limekiln Brook-01 CT6606-00 01 A

Limekiln Brook-03 CT6606-00 03 A

NUMERIC WATER QUALITY TARGET

TMDL calculations were performed consistent with the analytical procednres presented in the
guidelines for Development of TMDLs for Indicator Bacteria in Contact Recreation Areas Using
the Cumulattve Frequency Dtso’tbutton Function Method. All data used in the analysis and the
results of all calculations are presented in Appendix B. In addition, Appendix B contains a
summary of the TMDL analyses for each waterbody. The results are summarized in Table 6.

MARGIN OF SAFETY

TMDL analyses are required to include a margin of safety (MOS) to account for uncertainties
regarding the relationship between load and waste load allocations, and water quality. The MOS
may be either explicit or implicit in the analysis.

The analytical approach used to calculate the TMDLs incorporates an implicit MOS. Smnpling
results that indicate quality better than necessary to achieve consistency with the criteria are
assigned a percent reduction of"zero" instead of a negative percent reduction. This creates an
excess capacity that is averaged as a zero value thereby contributing to the implicit MOS. In
addition, the indicator bacteria criteria used in this TMDL analysis were developed exclusively
from data derived from studies conducted by EPA at high use designated public bathing areas
~vith known human fecal contamination6. Therefore, the criteria provide an additional level of
protection when applied to waters not used as designated swinuning areas or contaminated by
human fecal material. As a result, achieving the criteria results in an "implicit MOS".
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Table 6. Smnmary of TMDL analysis.

Waterbody Waterbody Segment Waterbody Monitoriag Average Percent Reduction to Meet
Name Description Segment Site Water Quality Standards

TMDL WLA LA MOS

CT6600-00_01 332 52 62 49 Implicit

1622 76 80 75 hnplicit

CT6600-00 02 1609 87 89 86 hnplicit

Still River From mouth at 1610 89 92 88 hnplicit
(Brookfield confluence with
/ Danbury/ Housatmfic River, NewCT6600-00_03 1611 89 93 88 Implicit
New Milford, opstream to
Milford) Lake Kenosia, DanburyCT6600-0004" 338 68 77 66 hnplicit

338 68 77 66 Implicit
CT6600-00 05 1613 72 72 72 Implicit

1612 3 0 3 Implicit

From confluence with

Miry Brook
Still River, Danbury,

71 Implicit
(Danbury) upstream to headwatersCT6601-00 01 1608 72 77

at North Ridgefield
Pond outlet, Ridgefield.

From confluence with
Kohaaza Padanaram Brook
Brook upstream to RidgewoodCT6602-00 01 1607 85 84 85 Implicit
(Danbury) Counh’y Club Pond

ontlet, Danbnry.

From confluence with
Still Rivet" upstream to

Brook headwaters at CT6603-00 01 613 85 89 84 hnplicit
(Danbury) Padanaram Reservoir

outlet, Danbury.

Sympaug From continence with

Brook Still River upstream to CT6604-00 01 342 88 91 88 Implicit
(Danbary) Greatpasture Rd

crossing, Danbury.

East From coufluence with

Swamp Limekiln Brook
61 hnplicit

Brook upstream to conflnence CT6605-00 01 680 66 79

(Bethel) with Wolf Pit Brook,
Bethel.

Limekiln
From confluence with

CT6606-00 01 148 71 73 71 Implicit
Brook

Still River upstream to

(Danbury /
confluence with

Newtown)
Danbury WPCF out fall,
Danbury. CT6606-00 03 673 48 6O 43 hnplicit

*Data ~vas unavailable for segment CT6600-00 04. Site 338 ~vas detenniaed to be representative of segment
CT6600-00 04 m~d used to provide a TMDL analysis.

Fh~al E. coli TMDL
Still River Regional Basin
July 8, 2010

7



SEASONAL ANALYSIS

Previous investigations by the DEP into seasonal trends of indicator bacteria densities in surface
waters indicate that the summer months typically exhibit the highest densities of any season8.
This phenomenon is likely due to the enhanced ability of indicator bacteria to survive in surface
waters and sediment when ambient temperatures more closely approximate those of warm-
blooded animals, fi’om which the bacteria originate. In addition, resident ~vildlife populations are
likely to be more active during the warmer months and more migratory species are present
during the summer. These factors combine to make the summer, recreational period
representative of "worst-case" conditions.

TMDL IMPLEMENTATION GUIDANCE

The percent reductions established in this TMDL can be achieved by implementing control
actions, where technically and economically feasible, that are designed to reduce/~ coli bacteria
loading fi’om nonpoint sources (Load Allocation) and point sources (Waste Load Allocation).
These actions may be taken by State and Local government, academia, volunteer citizens groups,
and individuals to promote effective watershed management.

It is impol~ant to note that the TMDLs are effective for the entire watershed because they are a
measurement of compounded impacts at a single point. As such, corrective actions must be
undertaken at the source(s) whether it is a tributalT or illicit discharge pipe, in order to achieve
the required percent reductions. Also, the approach to TMDL implementation is anticipated to
be on a watershed wide scale, which will require that all sources within the regional basin that
are contributing to the in-stream impairment be addressed. One approach to TMDL
implementation would be to develop a watershed based plan for the Still River Regional Basin.
The plan should follow guidelines provided by the EPA and include participation for all
watershed towns. The following guidance offers suggestions regarding BMP implementation,
however the goal is to allow responsible parties flexibility in developing a TMDL
implementation plan (watershed based plan). The DEP supports an adaptive and iterative
management approach where reasonable controls are implemented and water quality is
monitored in order to evaluate for achievement of the TMDL goals and modification of controls
as necessary.

Point sources to Still River and its tributaries include regulated stormwater discharged by the
watershed municipalities, as ~vell as stormwater discharged by industrial and commercial
facilities under the general permit. Control actions for regulated StOlxnwater include the General
Permit for the Discharge of Stormwater fi’om Small Municipal Separate Stmxn Sewer Systems
(MS4 Pemfit). Under the MS4 permit, municipalities are required to implement minimum
control measures in their Sto~xnwater Management Plans to rednce the discharge of pollutants,
protect water quality, and satisfy the appropriate water quality requirements of the Clean Water
Act. The six minimum control measures are:

¯ Public Education and Outreach
¯ Public Participation/Involvement
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¯ Illicit Discharge Detection and Elimination
¯ Construction Site Runoff Control
¯ Post-constructlon Runoff Control
¯ Pollution Prevention!Good Housekeeping

The minimum control measures include a number of Best Management Practices (BMP) for
which an implementation schedule must be developed and submitted to the DEP as Part B
Registration. Under the MS4 permit, all minimum control measures must be implemented by
January 8, 2009. Information regarding Connecticut’s MS4 permit can be found on the DEP’s
website at http://www.ct.~ov/dep/cwp/view.asp?a=2709&q-324154&depNavGID- 1643#
MS4GP. In addition, the EPA has developed fact sheets, which provide an overview of the
Phase II final rule and MS4 permit, and provide detail regarding the minimum control measures,
as well as optional BMPs not required in Connecticut’s MS4 permit. The fact sheets can be
found on the EPA’s website at: http://cfpub.epa.gov/npdes/stonnwater/swphases.cfm. Some of
the information includes guidance for the development and implementation of Stormwater
Management Plans, as well as guidance for establishing measurable goals for BMP
implementation.

Upon approval of a TMDL by EPA, Section 6(k) of the MS4 Permit requires the municipality to
review its plan to determine if its stormwater discharges contribute the pollutant(s) for ~vhich the
TMDL had been designated. If the municipality contributes a pollutant(s) in excess of the
designated TMDL allocation, the municipality must modify its plan to implement the TMDL
within four months of TMDL approval by EPA. For the discharges to the TMDL
waterbody(ies), the municipality must assess the six minimum measures of its plan and modify
the plan to implement additional, necessary controls for each appropriate measure. Particular
focus should be placed on the following plan components: public education program, illicit
discharge detection and elimination, stormwater structures cleaning, priority for the repair,
upgrade, or retrofit of storm sewer structures.

The TMDLs establish a benclnnark to measure the effectiveness of BMP implementation.
Achievement of the TMDLs is directly linked to incorporation of the provisions of the MS4
permit by municipalities, as well as the implementation of other BMPs to address nonpoint
sources. Nonpoint sources of bacteria can include wildlife and improper handling of pet waste.
BMPs for the management ofnonpoint sources nuisance wildlife control plans, and pet waste
ordinances. Nuisance wildlife information can be found on the DEP’s website at
http://ww~v.ct.gov/dep/cwp/view.asp?a-2723&q-325944&depNavGlD=1655. It is expected
that as progress is made implementing BMPs, E. coli bacteria levels will decrease and the water
quality criteria for recreational use will be achieved and maintained.

The DEP encourages all local stakeholders to continue their effo~ts by working together to
implement the TMDLs. One process is tlu’ough the development of a watershed based plan. A
watershed based plan for TMDL implementation formulated at the local level will most
efficiently make use of local resources by assigning tasks to responsible parties and serving as an
agreed roadmap to reducing bacteria loading to the Still River.
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In addition, the members of the DEP’s watershed management program will continue to provide
tectmical and educational assistance to the local municipalities and other stakeholders, as well as
identify potential funding sources, when available, for implementation of the TMDL and
monitoring plan. Please use the follo~ving link for contact information for involved DEP staff:
http://www.ct.~ov/dep/cwp/view.asp?a-2719&q 325624&depNav GID-1654.

WATER QUALITY MONITORING PLAN

Section 6(h)(1)(a) of the MS4 Peaxnit specifies the following monitoring requirement:

"Stormwater monitoring shall be conducted by the Regulated Small MS4 annually
starting in 2004. At least two outfalls apiece shall be monitored fi’om areas qf primarily
industrial development, commercial development and residential development,
respectively, for a total of six (6) outfalls monitored Each monitored outfall shall be
selected based on an evaluation by the MS4 that the drainage w’ea of such outfall is
representative of the m,erall nature of its respective land use type. ’"

This type of monitoring may be referred to as event nronitofing because it is scheduled to
coincide with a stormwater runoff event. Event monitoring can present numerous logistical
difficulties for municipalities and may not be the most efficient way to measure progress in
achieving water quality standards. This is pm~ticularly true for streams draining urbanized
watersheds where many sources contribute to excursions above water quality criteria.

However, a comprehensive water quality monitoring program is necessary to guide TMDL
implementation eflbrts. Therefore, the monitoring program should be designed to accomplish
two objectives; source detection to identify specific sources of bacterial loading and direct BMP
implementation efforts with fixed station monitoring to quantify progress in achieving TMDL
established goals. In order to customize their monitoring plan to better identify TMDL pollutant
sources and track the effectiveness of TMDL pollutant reduction measures, the municipality may
request written approval from the DEP for au alternative monitoring program as allowed by
Section 6(h)(1)(B) of the pe~xnit:

"The municipality may submit a request to the Commissioner in writitg for
implementation of an alternate sampling plan of equivalent or greater scope. The
Commissioner will approve or deny such a request in writing."

The DEP advises municipalities with discharges that contribute pollutant(s) for which a
TMDL(s) has been designated to request approval for an alternative monitoring program to
address both source detection and progress quantification objectives. Source detection
monitoring may include visual inspection of storm sewer outfalls under d~2¢ weather conditions,
event sampling of individual sto~xn sewer outfalls, and monitoring of ambient (in-stremn)
conditions at closely spaced inte~wals to identify "hot spots" for more detailed investigations
leading to specific sources of high bacteria loads. Such monitoring may be performed by
municipal staff, citizen volunteers, or contracted to an environmental consulting fimr. Further
guidance for an alternative monitoring program is included in Appendix C.
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Progress in achieving TMDL established goals through BMP implementation may be most
effectively gauged tluough implementing a fixed station ambient monitoring program. DEP
strongly recommends that routine monitoring be performed at the same sites used to generate the
data used to perfo~an the TMDL calculations. Sampling should be scheduled at regularly spaced
intervals during the recreational season. In this way the data set at the end of each season will
include ambient values for both "wet" and "dry" conditions in relative proportion to the number
of"wet" and "dry" days that occurred during that period. As additional data is generated over
time it will be possible to repeat the TMDL calculations and compare the percent reductions
needed under "dry" and "wet" conditions to the percent reductions needed at the time of TMDL
adoption.

All pollutant parameters must be analyzed using methods prescribed in the Code of Federal
Regnlations9. Electronic submission of data to DEP is highly encouraged. Results of monitoring
that indicate unusually high levels of contamination or potentially illegal activities should be
forwarded to the appropriate municipal or State agency for follo~v-up investigation and
enforcement. Consistent with the requirements of the MS4 permit, the following parameters
should be included in any monitoring program:

pH (SU)
Hardness (mg/1)
Conductivity (umos)
Oil and grease (mg/l)
Chemical Oxygen Demand (mg/1)
Turbidity (NTU)
Total Suspended Solids (mg/l)
Total Phosphorous (mg/l)
Ammonia (mg/l)
Total Kjeldahl Nitrogen (mg/l)
Nitrate plus Nitrite Nitrogen (mg/l)
E. coli (col/100ml)
Precipitation (in)

DEP will continue to explore ways to provide fl~nding suppmnt for monitoring effm-ts linked to
TMDL implementation or other activities that exceed the minimum requirements of the MS4
permit. DEP is also corrmaitted to providing technical assistance in monitoring program design
and establishing procedures for electronic data snbmission.

REASONABLE ASSURANCE

The MS4 Pe~nit is a legally enforceable document that provides reasonable assurance that the
municipalities will take steps towards achieving the target TMDLs and reducing point sources of
stormwater containing bacteria. If portions of a watershed are not snbject to the Connecticut’s
MS4 Permit Program, the DEP has the authority to include those additional municipally-owned
or municipally-operated Small MS4s located outside an Urbanized Area as may be designated by
the Commissioner. This option could be pursued if future monitoring indicates non-attainment of
recreational goals in the Still River Regional Basin.
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The NPDES permits for all municipal wastewater treatment plants within the watershed provide
an enforceable mechanism for regulating discharges of bacteria to surface waterbodies. Each
pemlit contains limits for bacteria loading in the effluent discharging to the receiving
waterbody. These limits and other components of the permit can be adjusted as needed if the
wastewater discharge is show]~ to influence the water qnality of the receiving waterbody.

In addition, the DEP continues to work with watershed stakeholders to draft Watershed Based
Plans (WBPs) under the CWA 319 program.
(http://www.ct.~ov/dep/cwp/view.asp?a=2719&q-335504&depNav GID-1654). As part of
these WBPs, watershed stakeholders are required to investigate impairments and promote the
implementation of nonpoint source pollution best management practices and stormwater
management practices in the watershed. The DEP approves CWA 319 Watershed Based Plans,
including those that address management measures to reduce bacteria and source mitigation in
order to support the TMDLs. WBPs include watershed-wide and place-based recommendations
aimed at reducing nonpoint sources of pollution, including bacteria. These recommended WBP
projects may be eligible for CWA 319 funding, as long as such projects are not used for permit
compliance.

PROVISIONS FOR REVISING THE TMDL

The DEP reserves the authority to modify the TMDLs as needed to account for new information
made available during the implementation of the TMDLs. Modification ofthe TMDLs will only
be made following an opportunity for public participation and be subject to the review and
approval of the EPA. New infomaation, which may be generated during TMDL implementation,
includes monitoring data, new or revised State or Federal regulations adopted pursuant to Section
303(d) of the Clean Water Act, and the publication by EPA of national or regional guidance
relevant to the implementation of the TMDL program. The DEP will propose modifications to
the TMDL analyses only in the event that a review of the new information indicates that such a
modification is wan’anted and is consistent with the anti-degq’adation provisions in Connecticut
Water Quality Standards. The subject waterbodies of this TMDL analysis will continue to be
included on the List of Connecticut Waterbodies Not Meeting Water Quality Standards until
monitoring data confirms that recreation use is fully supported.

PUBLIC PARTICIPATION

The Still River Regional Basin TMDL document was noticed for public review and comment. A
Notice of Intent to adopt the TMDL was published on the CT DEP website from 7/29/09-
9/10/09. The Notice was also printed in the Hartford Courant on 7/30/09. Local municipalities
and Non-Gove~aunental Organizations were individually notified by mail of the comment period.
The DEP received several comment letters and the final TMDL document was modified to
reflect any reasonable requests submitted in the comment letters. It is expected that open fo~nams
will continue as implementation of the TMDL occurs.
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Appendix A. Regional Basin Maps
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Appendix B. Site Specific Information and TMDL Calculations
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Appendix B-1
Still River

Waterbody Specific Information

Impaired Waterbody
Waterbody Name: Still River
Waterbody Segment IDs: CT6600-00_01, CT6600-00_02, CT6600-00_03, CT6600-00_04,
CT6600-00 05
Waterbody Description: From the confluence with Housatonic River (New Milford) to Lake
Kenosia outlet (Danbury)
Waterbody Segment Size: 36.04 linear miles

Impairment Description:
Designated Use Impairment: Recreation
Surface Water Classification: Class A and Class B

Watershed Description:
Total Drainage Basin Area: 20,071 acres
Subregional Basin Name & Code: Still River, 6600
Regional Basin: Still
Major Basin: Housatonic River Basin
Watershed Towns: Brookfield, Danbury, New Milford, Ridgefield, Bethel,
MS4 applicable? Yes
Applicable Season: Recreation Season (May 1 to September 30)
Sub-Regional Basin Land Use*:

Land Cover Category Percent Composition

Agriculture 8.2
Forest 39.9
Urban 47.5
Water 4.4

*Data Source: 2002 Land Cover, CLEAR - Center for Land Use Education and Research.
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Still ]~iver

Pre~ip.l[inl~ Condition= E. eoll Rank Proportion Criteria %
~1 4~ m ~1~ ~ Value Reduotlon
00o WET 240 11.0 0.5238 133 45

DRY 400 15.0 0.7143 212 ,47
~R,.~5 031 0.31 WET 17.0 0.8098 282
iY20;~5 WET 1100 18.0 0.8571 :337

DRY I~0 7.0 0.3333 85 47
G?I ?lOG oo3 DRY 3.5 0.1007 G2 3O
BI~ 1~5 O0Q DRY 30O 0.~’42~ 177 ~;5
~tl4;~G oo3 001 DRY ~,7 0.2381 0G

4~0 1~.O 03810 :243 40
DRY 74 3.0 0.1~07 02 3O
DRY 230 oo 0A280 107 54

?~7~ DRY 13,~’ 177
DRY 0 .~524

511 7/~7 g,~l DRY 17000 2t,0 1,0DO0 ~7
oo.3 DRY 240 0.5238 133 45

~0~7 DRY ,ql I¸0 0.0470 27
o03 DRY 110 0.2857 75 32

t22,1~7 o.~’; WET 19,0 0,~048 421 ~4
~tl 1~7 ooo DRY 2O0 8O D.3BIO

OO.3 0RY 240 11.0 0.5238 1~3 45
DRY ~3 2O D.0~52 4O

#~ampl,esWET 5
#,~3mp!e~ Total Z1

Wet(WLA} B2
Drx(LA) 60

Final E.coli TMDL
Still Rivet" Regional Basin
July 8, 2010

21



Still River Criteria Curve for Monitoring Site 332                    I
¢ axi~ = cumulative frequency; x axi~ = E.¢oli (¢o~¢100mL) I

TMDL (ave, % reduction)= 52
1

0.9
0.8
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0.6
0.5
0.4
0.3
0.2
0.1

0
0 200 400 600 800 1000

TMDL needed from current condition (magenta squares) to meet criteri= (blue line). Current
based on dry and wet weather data.

Waste Load Allocation (ave. % reduction)= 62

~Wet DataI -¯
1

0.9
0.8
0.7
0.6
0.5
0.4
0.3
02
0.1

0
0 200 400 600 800 1000

waste Load AIIooatlon (WLA) needed from current condition (magenta squares) to meet criteria [b~ue
line). Current condition based on wet weather data.

1
0.9

0.7
0.6
0.5
0.4
0.3
0.2
O.t

0

Load Allocation (ave. % reduction)= 49

0 200 400 600 800 1000
Load Allocation (LA) needed from current condition (magenta squares) to meet criteria (blue line).
Current condition based on dry weather data.
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Still

Date Pmclp.(irm)’ Conditionz E. ooli Rank Proportion CrPteria

}t2010~ 0.~ 00~ ~ DRY 8%0 310 0.72~ 210 73

T20IO0 0,~ 291 ~ W~T 1100 M.0 0.602~ 27~ 70

~ttTtO~ 0,~ 003 1.~ DRY 2~0 12.0 0~721 73 7~

~114108 o.~ oot o.o~ DRY ~ 27.0 0.~270 170 70

~/~ o.o( oo~ o.~ DRY ~00 3~ 0,~ 4~

818107 0.0{ 0o~ ~,~ DRY !100 ~.5 0.8023 278

8f10107 0,~ 00] 0.K DRY 310 t85 0.3805 gl 71

0127~07 0~ 00~ 0.~ DRY 2~ 100 03320 ~ 75

71~0107 :0.~ 00~ 0~ DRY 970 33.0 I 0.7074 247 75

7117/07 0~ 003 ~11 DRY 230 8.0 0.18~ 55

8~t07 0,~ Go: 0,~ DRY 340 10,0 0.441P 110

.Sarnple,~ DRY 32
Samples WET I I

Log std dev atic~ 0.5214

Avg % Redu=Uon
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Still River Criteria Curve for Monitoring Site 1622
y axi~ = eumuladve frequency; x axi~ = E.�oIi (¢ol~lOOmL)

1
0.9
0.8
0.7
0.6
0.5
O_4
0.3
0.2
0.1

0

TMDL (ave, % reduction)= 76

JAil DalaTMDL I ¯

0 200 400 600 800 1000
TMDL needed from current condition Imagenta squares) to meet criteria Iblue line). Current condition
based on dry and wet weather data.

Waste Load Allocation (ave, % reduction)= 80
1

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

J
I Wet Data I
IW AI

0
200 400 600 800 100o

Waste Load Allocation OqLA) needed from current condition (magenta squares) to meet criteria (blue
line). Current condition based on wet weather data.

Load Allocation (ave, % reduction}= 75

0.8 1 Dry Data I ¯ ¯

0.5 ¯ ¯

0.4

0.3
0.2                    ~ ¯

0 :200 400 600 800 1000

Load AJloeation (LA) needed from ©urrent condition (magenta Squares) to meet ©rlteria Iblue line).
Current condition based on dry weather data.
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Precip.(In)* Rank Propor~on Criteria %
Value Reduction

WET 220 2O 0.1000 3g 82
DRY Q.D 112 82

0.31 0.Zl WET 11000 1.0000 ~;,e
000 WET 1400 87

DRY 7O 0.~-500
DRY 40O O.2GO0 8~

~t~ 1,’05 DRY 1~0 14.O 0.7~0 87
001 DRY 520 oo 0.~000 7,~ 8G

~27R5 WET 2~’00 0.8500
DRY 0.~00 159
DRY 5gO 8.0 0.4000 10o
DRY 2000 1~.,O O.~O00 274
DRY 8~00 10.0 0.0~00 gl

O.Ot DRY ItO0 11.0 0.5500 141 B7
O.OC DRY I@OO I.~.0 0.7500 8~
0.11 DRY 420 3.0 0.1500 4~

WET 4~00 I~.0 0.Q000 410 gl
DRY 72O 0.5000 B3

O.OC DRY 430 4,0 0.2000 87
DRY 100 1.0 0.0500 2~ 85

Pre~i~.Itat ~;~ Cata pro’~,,d by ~e Hatcnzl Wea~er ~e~ and CTOEP. E. ~li
provided by CTDEP. WET Cond|6o~ de~ed az greater than 0.1 ~ I;.m cipitzl~ ~ 24 I’~J r z

#SamplesDRY 15
#Samp~esWET $
#Samples Total 20

Avg ~ Reduotlon

WeHWLA} 99
Dry (LA) 86
Total ITMI~L) 87
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Still Rivet’ Criteria Curve for Monitoring Site 1609
! axl~ = cumul~dve t’requent-y; x axi~ = E.¢oIi

1
09
0.8
0.7
0.~

D.4
0.3

0.~
0

TMDL (ave. % reduction)= 8,7

All Data L_~
I’MDL /

200 400 600 600 1000
TMDL needed from current condition (magenta squares) to meet ©ritelria (blue line). Current condition
based on dP/and wet weather data.

1

0.6
0.5
0.4
0.3
0.2
0.1

0
0 200

Waste Load Allocation (ave, % reduction)= 89

I Wet Data I

400 600 800 1000

Wa see Load Ailo~ation (’N LA) needed ~rom current condition Imagen|a squares) |o meet cr’teda ~olue
line). Current condition based on wet weather data.

Load Allocation (ave. % reduction)= 86

200 400 600 600 1000

Dad Nlocation (LA) needed from current condition (magel~ta squares) to meet oriteda ~lue line).
Cu~’rent condition b,~s~d on dry w4~:dher d~ta.
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Still River

Data U~ed in the

Precip.(i n}’ Rank Proportion Criteria
’ Value Reduction

oo3 WET 0.0 70
11.0 t~ 07

0,~1 WET 21.0
oo3 WET 13.0 0.6100 ~07 9O
ooo DRY 8.0 0.3810 84
OO3 DRY 4�0 4.0 87

DRY 0.5TI4 140 O0
0O3 001 DRY 7.0 0.3333 $5 85

O5
DRY 230 1.5 0.0714 33 85
DRY 14.0 0.e507 go
DRY 470 5.0 0.238t 1~5 85

~6 DRY 251)0 15.0 0.7143 212 92
0.01 0.01 DRY 1~.0 0.357! 337

DRY 37D0 0.~0g~ 262 02
DRY I~’.0 0.’~48 421
DRY 320 3.0 O. 1420 ,47
WET 16.0 0.7610 243

~1tt~? 0O3 DRY |0.0 ;t0
DRY 0A25~ t07 84

O~ DRY 230 1.5 0.0714

Statistics

# ~arnple~ D~Y 16
# Samples WET 5
#Samples Total 21
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Still Rivet’ Criteria CraTe for Monitoring Site 1610
," axh = cumul~t|ve [requencyl x ax|~ = E.coli (cot!lOOmL)

1
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XMDL (ave, % reduction)= 89

All Data
TMVL

i~III

200 400 600 800 1000

Waste Load Allocation (ave. % reduction)= 92
__.~

[I.5
~.4

0          200 400 600 800 1000

Waste Load Nlo0ation (WLA) needed from aurre at wnditlet~ |magenta ~qo] reH to meet ~rite-ria (blue
line). Current tend;rich based on wet weather data,

(

0.8
0.7
0.~
0.5
0.4
0.3
0.2
0.1

0

Load Allocation (ave, ’/e reduction)=

a

0 200 400 600 800 1000

Load Allocatlon (LA) needled from current condition (magenta squares} to m eet criteria (blue line).
Current o ondition based on dry wea~er dad&
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Still ,RI., ver

Data ]:sed I~ Iht Analysis

Date CondRlon~ Ramk Proporfio.
Reduction

O,~t W~ 2.0
DRY O00 8.0 101 83
WET 17000 20.5 0.~702 570 ~7

?~0~ 0.UI WET 2100 14.0 0.0007 187 81
DRY 4~0 4.0 8~
DRY 0~0 7.D 0.3333 55

0~l 0~ DRY ~00 18.0 337 04
DRY 400 5.0 ~5 8O

02. WET 0.L~045 421
DRY 270 i.O 0.1H76 27
DRY 1000 0Olg0 107
DRY glO 0.5714 149 84

O.Ot 037 DRY 2400 ~0.0 0 7145 212
O.O{ o01 0.01 DRY 3700 17.0 o E095 202

#II1)~’07 003 DRY 7~0 11.0 0.523~ 133 53
DRY OA048 101 03

?117107 DRY 7QO 10.0 0A702 119 63
8t22~07 0f!2 V’iET 3000 10.0 0.7015 243

0.~1 DRY 20.5 0.~702
DRY 0 25~7 75

1)120:07 0~1 000 DRY 380 3.0 01420 47

dafa prov;dedby

# Samples DRY i 6
# Samples WET 5
# 8arnp?es Total 2t

Avg % Reduotion

Wet(WLA} 93
DPi(LA) 08
To~I~TMDL) 89
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Slill River Criteria C|lrve fol" Monitoring Site 1611
y axis = cumu atlve frequency; x ax s ffi E.coli (�o[ lOOmL)                                    I

0.9
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0.7
0.6
0.5 ~
0.4 I
0.3 =
0.2 I
0.1 I

0 ~
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TMDL (ave. % reduction)= 89

f TMDL I

200 400 600 800 1000

TMDL needed from current condition (magenta squares) to meet oriteria (blue line). Current condition
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Waste Load Allocation (ave. % reduction)= 93

Wet Data

0
200 400 600 800 1000

Waste Load Nlocation (WLA) needed from current condition (magenta squares) to meet odteria (blue
line). Current condition b=sed on wet weather data.

Load Allocation (ave. % reduction)= 88

200 400 600 800 1000

Load Allocation (LA) needed from current condition (magenta squares) to meet criteria (blue line).
Current condition based on dry weather data.
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Still River

Statistics

# Samp]es DRY t6
#$amp]esWET 5
# Samples To~al 2t

Geomean 482
Lcg s~ devaton 0.6774

Wet {WLA} 77
Dry (LA) 66
Total (TMDL) 68

I
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Still l~ivet" Ct~Jter[a C~trve for Monitoring Site 338                    [
axh = cumulative fr*queucT~ x axh = E.coli (~o~tlOOmL} I

TMDL [ave, % reduction)= 68
1 ,

0.9 I
0.8 1
0.7 ~~l~~                         ¯
0.6
0.5 w
0.4
0.3
0.2
0.1

0
0 200 400 600 800 1000

TMDL needed 1roe ~urrent condition [magenta squares) a> meet crltelia [blue line). Current condition
ba~ed or= dr/and wet weather dat~,

1
0.9
0.8
0,7
0.6

0.2
0.1

Waste Load Allocation (ave, % reduction)= T7

/

20O0 400 600 60D 1000

line). (;u rTent condition based on wet weather data.

Load Allocation (ave, % reduction)= 66

O 200 400 600 800 1000
Load Allocation (LA1 needed from current condition (magem~ta SRu&res) to meet ©=titefia (blue line).
Current condition based on dry weather data.
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Still River

D~t,’t U~ed hz the ,’~n~lyd~

Date Pre¢ip.(in)~ Condition= E.¢oli R~nk Proportion Criteria
Statistics

#SamptesDRY 16
# Samples WET
#Samples Total 21

Lcg std dev~ton 0.5832

Avg % Reduction

Wet {WLA) 72
Dry (LA) 72
Tob[ (TMDL) 72
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Still River Criteria Curve for Monitoring Site 1613
y ~xh = cumulative frequency; x sxi~ ffi E.¢oli (�ot’lOOmL)
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0.8

0.~
0.5
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TMDL (ave. % reduction)= 72
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TMDL needed from current condition (magenta square~,) to meet (~riterl| (blue line). Current condition
based on dry and wet weather data,
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Waste Load Allocation (ave, % reduction)= 72
_J,

~                 I Wet Data I

0 200 400 600 800 1000

Waste Load Aliooation (WLA) needed from our~ent condiUon (magenta squares) to meet erlteda (blue
line). Current condition based on wet weather data.

Load Allocation (ave. Y~ reduction)= 72

0.9 I

0 200 400 600 800
Load AI!oeation (l_A) needed from current eonditio, (magenta square,) to meet criteria (blue line).
Current condition based on dry weather data.
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)~7,~5 o~ ~ o~- o~ WET t0 t.0 0.~78 ~7 0

~9~ 0~ 0.t(I 037 D~Y ~1 15.0 0.7~43 212 0

~/10,~7 o= o.c( o.~ DRY t0 t.0 0.N78 27 0

r117~7 0~ 0.C< 0.~ DRY 20 0~ 0.43g1 tog 0

)GO~7 0~ 0.C~ 0~ DRY 10 1.0 0.~70 27 0

p~ov~ded by CTDEP. WET Condition de,~med as g~eater t~tn 0. t" ~ec~p~tatJ~n ~n 24 ho,ar$ Ior 0.2.~" pre~pit~lien m 4~ hours, or 2.0" prenip~on ~n ~ hours.
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Still lliver Cri~eri~ Curve for Monitoring Si~e 1612
~xi~ = cumuladve frequeu~T; x axi~ ~ E.¢ofi (¢o]/lOOmL)

TMDL (ave. % reduction}= 3
1
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~DL needed from current condition (magenta squares} to meet criterl;~ (blue line}_ Current condition
based on dry and wet weather data,
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Waste Load Allocation [ave. % reduction)= 0

I Wet Data |
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Waste Load AIIooatlon 0VLA) needed from current condition (magenta squares) to meet criteria (blue
line). Current oond~tion based on wet weather data.
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Load AIIocalion (LA) needed from current condition (magenta squares) to meet criteria (blue line).
Current condition ba,ed on dry weather data.
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Appendix B-1
Still River

TMDL Summary

The TMDL analysis for the Still River was conducted at eight sites, which are representative of
five river segments. Data was unavailable for segment CT6600-00_04, however, Site 338 was
detelxnined to be representative of segment CT6600-00_04. Site 338 was considered to provide
a conservative reduction percentage for segment CT6600-00_04 (68% reduction). With the
exception of Site 1612, the analysis indicates that the sites are influenced by sources of bacteria
active under both wet weather and dry weather conditions. Site 1612 indicated a 0% wet
weather reduction of indicator bacteria and only a 3% reduction for dt3z weather. Generally,
percent reductions for wet weather conditions were found to be slightly higher than dry weather
conditions. Reductions in the Waste Load Allocation (WLA) can be achieved tba’ough the
detection and elimination of illicit discharges to the storm sewers and the upgrade of failed
sanitary infi’astracture. The WLA also includes regulated sto~nwater and can be further reduced
by the installation of engineered controls to mininaize the surge of stormwater to the river,
promote groundwater recharge, and improve water quality will also reduce inputs of bacteria to
the river. Since illicit discharges and failed sanitary collection systems may also be active at
some sites during dry conditions, it is likely that cma’ective actions aimed at eliminating these
sources will also reduce the Load Allocation (LA). Other contributors to the LA include as
domestic animal waste, wildlife, and stmxnwater input as sheet flow.

Downstream view at Site 332 on Still River.
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Downstream vie~v at Site 1622 on Still River.

Downstream view at Site 1609 on Still River.
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Downstream view at Site 1610 on Still River.

Do~vnstream view at Site 1611 on Still River.
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Downstrea]n view at Site 338 on Still River.

Downstream view at Site 1613 on Still River.
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Downstream view at Site 1612 on Still River.
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Appendix B-2
Miry Brook

Waterbody Specific Informatiou

Impaired Waterbody
Waterbody Name: Miry Brook
Waterbody Segment IDs: CT6601-00_01
Waterbody Description: From the confluence ~vith the Still River, Danbury, upstream to
headwaters at North Ridgefield Pond outlet, Ridgefield

Waterbody Segment Size: 3.42 iinear miles

Impairment Description:
Designated Use Impairment: Recreation
Surface Water Classification: Class A

Watershed Description:
Total Drainage Basin Area: 3,220 Acres
Subregional Basin Name & Code: Miry Brook, 6601
Regional Basin: Stii1
Major Basin: Housatonic River Basin
Watershed Towns: Danbury, Ridgefield
MS4 applicable? Yes
Applicable Season: Recreation Season (May 1 to September 30)
Sub-Regional Basin Land Use*:

Land Cover Category Percent Composition
Agriculture 8.4
Forest 58.5
Urban 29.5
Water 3.5

* Data Source: 2002 Land Cover, CLEAR - Center for Land Use Education and Research.
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Figure 7 : Mlry Brook Lend Use and TMDL % Reductions
Map Data: CTDEP
Map Created: Ju~ 2008
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Brook

E. eo0 Rank
Reduction

WET 530 141 73
O6O DRY 400 9.0 0A500 112

0,51 0.3; WET 1500 t?.0 0.0500 327 00
WET 020 14.0 0.7000 2O4 75
DRY 310 0.3000 7& 75
DRY 15.0 0.7500 235 72

S~1~5 DRY 25O0 0.0500 573 77
DRY 2O 0.1000
WET 12.0 0.5000 150 75
DRY 0.0500 2& 32
DRY 3~0 7-0 75

~126,~,~ DRY 2~00 0.~000 410 7~
DRY 1~..~ ~,0 0.~000 E74
DRY 0-0 0.4000 10o 7~
DRY 47O 10.0 0..=-000 126 73

0.11 DRY 170 3.0 4~’
O77 WET 2700 ~TE 7~

DRY 730 13.0 10o 75
DRY 100 4.0 0’~
DRY 210 5.0 0.2500

0.25’ prec;#it~tion ~n 4.~ f~our~, or 2.0’ preoipibzton ~n g8 Pours.

Samples DRY t5
SamplesWET 5
Sa~ple~ Total 20

Geor~.--an 510
Lcg $td devat on 0.4B02

Av~ % Reduc~on

Wel (WLA} 77
Dry (LA) 71
Total (TMDL) 7~
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Appendix B-2
Miry Brook

TMDL Summary

The TMDL analysis for Miry Brook was conducted at one representative site for the one
segment. The analysis indicates that the site is influenced similarly by sources of bacteria active
under both wet weather and dry weather conditions. Reductions in the Waste Load Allocation
(WLA) can be achieved through the detection and elimination of illicit discharges to the storm
sewers or directly to the river and the upgrade of failed sanitary infrastructure. The WLA also
includes regulated stormwater and can be further reduced tlu’ough the installation of engineered
controls to minimize the surge of stormwater to the river, promote groundwater recharge, and
improve water quality. This action can be beneficial to reducing the WLA but to a lesser degree
than those formerly mentioned given the conditions. Since illicit discharges and failed sanitary
collection systems may also be active under dry conditions, it is likely that corrective actions
aimed at eliminating these sources will also reduce the Load Allocation (LA). Other contributors
to the LA include as domestic animal waste, wildlife, and stormwater input as sheet flow.

Downstream vie~v at Site 1608 on Miry Brook.
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Appendix B-3
Kohanza Brook

Waterbody Specific Information

Impaired Waterbody
Waterbody Name: Kohanza Brook
Waterbody Segment IDs: CT6602-00_01
Waterbody Description: From the confluence with Padanaram Brook, upstream to Ridgewood
Country Club Pond outlet, Danbury.
Waterbody Segment Size: 1.14 linear miles

Impairment Description:
Designated Use Impairment: Recreation
Surface Water Classification: Class A

Watershed Description:
Total Drainage Basin Area: 4,185 Acres
Subregional Basin Name & Code: Kohanza Brook, 6602
Regional Basin: Still
Major Basin: Housatonic River Basin
Watershed Towns: Danbury
MS4 applicable? Yes
Applicable Season: Recreation Season (May 1 to September 30)
Sub-Regional Basin Land Use~:

Land Cover Category Percent Composition

Agriculture 4.2
Forest 43.4
Urban 42.2
Water 10.2

’~Data Source: 2002 Land Cover, CLEAR - Center for Land Use Education and Research.
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Danbury

Figure 6 : Kohanza Brook Land Use and TMDL % Reductions
0.2 0.4     0.8     t.2     1.8      2                         Map Data: CTDEP
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Kohanza Brook

D,~t~ r.;sed in the Au~l~’si~

Av0 ~ Redu¢0o~

We~ (WLA) 04
Dq (L.~) 8S
To~l ITMDL) 05

Precipitatlon ~at~ pr~d~d by the Nat~on31Wealher Service and CTDEP. E.
pro~ed by CTDEP. WET Condition defined at greater th~n 0.1" precip~aticn
0,2~,’ pre ¢ip~t~n ~n 4~ bourn, 0r 2,0’ pre¢ipi~;at~n V= 90 bourn.
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Kohanza Brook Criteria CuRTe for ~lonltoa’lng Site 1607
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Appendix B-3
Kohanza Brook

TMDL Summary

The TMDL analysis for Kohanza Brook was conducted at one representative site for segment
CT6602-00_01. The analysis indicates that the site is influenced equally by sources of bacteria
active under both wet weather and dry weather conditions. Reductions in the Waste Load
Allocation (WLA) can be achieved through the detection and elimination of illicit discharges to
the storm sewers or directly to the river and the upgrade of failed sanitary infrastructure. The
WLA also includes regulated stormwater and can be further reduced through the installation of
engineered controls to minimize the surge of stormwater to the river, promote groundwater
recharge, and improve water quality. This action can be beneficial to reducing the WLA but to a
lesser degree than those formerly mentioned given the conditions. Since illicit discharges and
failed sanitary collection systems may also be active under dry conditions, it is likely that
corrective actions aimed at eliminating these sources will also reduce the Load Allocation (LA).
Other contributors to the LA include as domestic animal waste, wildlife, and stormwater input as
sheet flow.

Downstream view at Site 1607 on Kohanza Brook.
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Appendix B-4
Padanaram Brook

Waterbody Specific hlformation

Impaired Waterbodv
Waterbody Name: Padanaram Brook
Waterbody Segment IDs: CT6603-00_01
Waterbody Description: From the confluence with the Still River, upstream to headwaters at
Padanaram Reservoir outlet, Danbury.
Waterbody Segment Size: 3.71 linear miles

Impairment Description:
Designated Use Impairment: Recreation
Surface Water Classification: Class A

Watershed Description:
Total Drainage Basin Area: 4,651 Acres
Subregional Basin Name & Code: Padanaram Brook, 6603
Regional Basin: Still
Major Basin: Housatonic River Basin
Watershed Towns: Danbul~, New Fairfield
MS4 applicable? Yes
Applicable Season: Recreation Season (May 1 to September 30)
Sub-Regional Basin Land Use:

Land Cover Category Percent Composition

Agriculture 5.2
Forest 38.8
Urban 46.8
Water 9.2

*Data Source: 2002 Land Cover, CLEAR - Center for Land Use Education and Research.

Final E. coli TMDL
Still River Regional Basin
July 8, 2010

52



Hew Fairfield

Danbury

Legend

613- 85%

Figure 7 : Padanaram Brook Land Use and T~IDL % Reductions
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Padanaram Brook

]~[on|torlug S|te: et 3. Padanaram Brook - upstltam Crosby Road crosslng across from L~e Hat,el Drive

Date pre¢ip.(in}’~ Rank Proportion Cdterla
Value ReducUon

WET 500 5.0 0,2381 00 87
DRY 800 14.5 0.0~30 1~ 70

051 WET ~QO0 20.0 0.0524
H20,1)5 WET IQ00 0,80~5 282 05

DRY O30 13.0 &otto 1~7
0~; DRY 000 0.0 0.2857 78

DRY 8200 21.0 03
orxi DRY 230 2.0 0.0052 38

0/.~ O24 WET 05oo 1&O 0.0048 421
O09 DRY 80 1.0 0.0470 27 0~

8~0R0 DRY 810 12.0 0.5714 82
O.GI DRY 800 14.5 0.0905 I~ 7O

DRY 770 10.5 84
5117P07 DRY 770 10.5 126 04

DRY 7~0 8,G 1oi 87
DCO DRY 080 7.0 80 08

0.11 DRY 750 8.G 0.4048 101 87
WET 2700 l&0 0.8571 337 88
DRY 1400 0,7618 ~43 03

{)113t07 DRY 410 4.0 50 00
g~0~7 DOQ DRY 400 3.0 0.1420 47 88

Precipi~[on dat~ provided by the National Weather Ser~ce and CTDEP. E. colt data
provided by CTDEP. WET Condkion defined as greater than 0.t" preclpRat on ~n 24 hours or
0.25" pre¢ pitaton in 48 hour~, ct 2.0 prec p ta~n In t~6 hours.

Gecme~n        957
Log std deviaticn 0.4782

Av0 % Reduction

Wet (WLA) 89
Dry (LA) 84
Tota’ (TMDL) 85
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Padanaram Brook Criteria Curve for Monitoring Si~e 613 |
,* axJ~ = eumulaCl~’e frequency; X aX|~ ~.�’O~i (~oF100mL) 1
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Appendix B-4
Padanaram Brook
TMDL Summary

The TMDL analysis was conducted at one representative site for segment CT6603-00_01 on
Padanaram Brook. The analysis indicates that the site is sinfilarly influenced by sources of
bacteria active under both wet weather and dry weather conditions. Reductions in the Waste
Load Allocation (WLA) can be achieved through the detection and elimination of illicit
discharges to the storm sewers or directly to the river and the upgrade of failed sanitary
infrastructure. The WLA also includes regulated stormwater and can be further reduced through
the installation of engineered controls to minimize the surge of StOla~rwater to the river, promote
groundwater recharge, and improve water quality. This action can be beneficial to reducing the
WLA but to a lesser degree than those formerly mentioned. Since illicit discharges and failed
sanitary collection systems may also be active under d13~ conditions, it is likely that con’ective
actions aimed at eliminating these sources will also reduce the Load Allocation (LA). Other
contributors to the LA include as domestic animal waste, wildlife, and stormwater input as sheet
flow.

Upstream view at Site 613 on Padanaram Brook.
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Appendix B-5
Sympaug Brook

Waterbody Specific Information

Impaired Waterbody
Waterbody Name: Sympaug Brook
Waterbody Segment IDs: CT6604-00_01
Waterbody Description: From Greatpasture Road crossing downstream to the confluence with
the Still River (Naugatuck).
Waterbody Segment Size: 0.60 linear miles

Impairment Description:
Designated Use Impairment: Recreation
Surface Water Classification: Class B

Watershed Description:
Total Drainage Basin Area: 4,638 Acres
Subregional Basin Name & Code: Sympaug Brook, 6604
Regional Basin: Still River
Major Basin: Housatonic River Basin
Watershed Towns: Danbm~¢, Bethel, Redding
MS4 applicable? Yes
Applicable Season: Recreation Season (May 1 to September 30)
Sub-Regional Basin Land Use*:

Land Cover Category Percent Composition

Agriculture 4.8
Forest 48.9
Urban 40.8
Water 5.5

~Data Source: 2002 Land Cover, CLEAR - Center for Land Use Education and Research.
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Figure 8 : Sympaug Basin Lend Use and TMDL % Reductions Map
M~p Data: CTDEP
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Symp aug Brook
~T66L~-OO_Ol

Rank ProporUon %
Reduc’Uon

~.’~5 WET 500 7.0 0.3333
DRY 1200 187 80
WET 2.4O00 0.~?02 570

2.97 WET 14D0 o.eeo7 87
~,,05 0.01 DRY 730 0-0 0A286 05
~/17R5 DRY 910 0.5714 140 84
;~1~)5 DRY 2~00 15.0 0.~571 337 87
~114~05 0.01 DRY 8-0 0.$S10 04

WET t400 42t 0~
ORY 22O0 15.0 0.7143 2t2

~0,~ DRY 770 tl.0
001 ORY 470 4.0 0.1008

O00 DRY 2200 0.7t43 212
i/17~)7 0.01 DRY .48O 6.0 0.2381
01 [~,’07 DRY 76O 10,.0 0A782 110 84

DRY 420 3.0 0.1429 47 8@
0.11 DRY 400 2_0 0.0~52 01
O.93 WET 240O 17.0 0.$09~ 262 88

O~ DRY 24000 0.~7~’~ 570 g~
DRY 540 75

0~ DRY 290 1_0 0£’476 27 91

Prec~p[tato~ d a~a proV~ed by 9~e Hat’hal Weather Service and CTDEP. E. coli dal~

0.25" ~ree~i~’~on :n 48 hour~, or 2.0" pftoipJtaton in

#Samp!es DRY t6
#Samp!esWET 5
# Samples Total 21

Avg ~ Reduction

We1 IWLA) 9t
D~y (LA) 88
TO~I ITMDL)
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S.~npattg Brook Criteria Cm~e for Monitoring Site 342              [
nxl~ = eumuladve tr,qu,u¢.v; x =x(~ =E.¢oli (ce]ilOOzz~) I
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Appendix B-5
Sympaug Brook
TMDL Summary

The TMDL analysis for Sympaug Brook was conducted at one site, which is representative of
one river segment. The analysis indicates that the site is influenced equally by sources of
bacteria active under both wet weather and dry weather conditions. Reductions in the Waste
Load Allocation (WLA) can be achieved tlu’ough the detection and elimination of illicit
discharges to the storm sewers or directly to the river and the upgrade of failed sanitary
infrastructure. The WLA also includes regulated stormwater and can be further reduced through
the installation of engineered controls to minimize the surge of stormwater to the river, promote
groundwater recharge, and improve water quality. This action can be beneficial to reducing the
WLA but to a lesser degree than those formerly mentioned. Since illicit discharges and failed
sanitary collection systems may also be active under dry conditions, it is likely that convective
actions aimed at eliminating these sources will also reduce the Load Allocation (LA). Other
contributors to the LA include as domestic animal waste, wildlife, and stormwater input as sheet
flow.

Downstream view at Site 342 on Sympaug Brook.
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Appendix B-6
East S~vamp Brook

Waterbody Specific Information

Impaired Waterbody
Waterbody Name: East Swamp Brook
Waterbody Segment IDs: CT6605-00_01
Waterbody Description: From confluence of Wolf Pit Brook downstream to the confluence
with the Limekiln Brook.
Waterbody Segment Size: 2.34 linear miles

Impairment Description:
Designated Use Impairment: Recreation
Surface Water Classification: Class A

Watershed Description:
Total Drainage Basin Area: 3,273 Acres
Subregional Basin Name & Code: East Swamp Brook, 6605
Regional Basin: Still River
Major Basin: Housatonic River Basin
Watershed Towns: Bethel, Danbury, Redding
MS4 applicable? Yes
Applicable Season: Recreation Season (May 1 to September 30)
Sub-Regional Basin Land Use*:

Land Cover Category Percent Composition
Agriculture 7.8
Forest 62.5
Urban 26.1
Water 3.6

*Data Source: 2002 Land Cover, CLEAR - Center for Land Use Education and Research.
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Figure 9 : East Swamp Brook Land Usa and TMDL % Reductions
o 0.2 o.’~ 0_8 1.2 1.o 2 Map D,~t,~: CTDEP
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East Swamp Breek
C T6605-(,0_0                                                                    [

Data U~tl in the Aua|y~h

[.~[oaitortn| ~ltel 680, East Swamp 8look - at Shel:~r Ro~k R~ad                  [

P~¢lp.(~n)~ Condition~ Rank Proportion
Value Reduction

WET 270 8,5 0A04.$ O3
O~ O24 DRY 220 7.0 0.3333 Ol
0.31 WET 13000 0.~524 070.
2,~ WET le.0 O.~OTI 337

oot DRY 170 3.0 0.~420 47 72
ORY O8 2,0 0.0052 $0

O03 DRY 45O 15.0 0.71�3 212
DRY 3O 1.0 27
WET 2~’0 0A7~2 11~ 5g
DRY 1~o 4.5 0.214-3 ~1

00z DRY 100O 17.o D.E095 72
0~,~ DRY 310 11.0 0.5230 133. 57

~28:~ 077 DRY 050O 10.0 421
DRY 0.7010
DRY 1~0 4.5 0.214-3 ~1

1~20707 0.00 DRY 210 6,0 0.2S57
~117~07 011 DRY 0.4048

24000 21.0 1
)!11~07 0.~0 DRY 400 13.0 0.8100

0.00 DRY 14.0
O.O0 O~ DRY 3~0 12.0 0.5714 14~ O2

[ Pr~ ;.~pilation data provided by the Nzlionzr Weather Sender and GTDEP. E. co3 dala
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East Swamp Brook Criteria Curve ~or ~lonitoring Site 680            [
," n ~i~ = cumulad~’, i’recsueucy~ x ~d~ = E.c,~li (~ol;lOOmL) I
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Appendix B-6
East Swamp Brook
TMDL Summary

The TMDL analysis for East Swamp Brook was conducted at one site, which is representative of
one river segment. The analysis indicates that the site is influenced by sources of bacteria active
under both wet weather and dry weather conditions. However, percent reductions for wet
weather conditions ~vere found to be higher than dry weather conditions. Reductions in the
Waste Load Allocation (WLA) can be achieved through the detection and elimination of illicit
dischm’ges to the storm sewers or directly to the river. The WLA also includes regulated
stolxnwater and can be further reduced through the installation of engineered controls to
minimize the surge of stormwater to the river, promote groundwater recharge, and improve water
quality. Since illicit discharges and failed sanitat2� collection systems may also be active under
&~¢ conditions, it is likely that con’ective actions aimed at eliminating these sources will also
reduce the Load Allocation (LA). Other nonpoint sources that contribute to the LA include
domestic animal waste, wildlife, and stormwater input as sheet flow.

Downstream view at Site 680 on East Swamp Brook.
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Appendix B-7
Lilnekiln Brook

Waterbody Specific Information

Impaired Waterbody
Waterbody Name: Limekiln Brook
Waterbody Segment IDs: CT6606-00_01
Waterbody Description: From confluence with Danbury WPCF outfall downstream to the
confluence with the Still River.
Waterbody Segment Size: 0.45 linear miles

Impairment Description:
Designated Use Impairment: Recreation, Aquatic Life Support
Surface Water Classification: Class B

Watershed Description:
Total Drainage Basin Area: 5,421 Acres
Subregional Basin Name & Code: Limekiln Brook, 6606
Regional Basin: Naugatuck
Major Basin: Housatonic River Basin
Watershed Towns: Brookfield, Danbury, Bethel, Newtown
MS4 applicable? Yes
Applicable Season: Recreation Season (May 1 to September 30)
Sub-Regional Basin Land Use*:

Land Cover Category Percent Composition

Agriculture 12.4
Forest 42
Urban 40.9
Water 4.7

*Data Source: 2002 Land Cover, CLEAR - Center for Land Use Education and Research.
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Figure 10 : Limekiln Brook Land Use and TMDL % Reductions
O.2 O.4 0.8 1.2 1.(~ 2 Map Data: CTDEP
. ~ MHes Map Created: Ju;y2008
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Date Condition= Rank Proportion Criteria
Value Reduetion

WET 52O 14,0 187 04
000 DRY 200 0.O 107

WET 2~O0 18.0 ~37
2.~ WET 1~7 04

0.01 2O0 8.5 7O 88
DRY 20O 8.0 {)A200 tO7

OOO 0RY 4t00 I~,.,D 421
~/14,~5 ORY 2O0 8.5 0.2019 70 08
)t~7;05 0~ WET 200 7.0 0.~333

DRY 1.0 27
DRY 280 107
ORY 2.0 02

O03 0.77 DRY 1200 0.7019 243 8O
0oo 0.01 DRY IOO0 212 7~

DRY 24001 21.0 1.0000 ~70
OOQ DRY 2~0O0 570 07

0.11 DRY 11.0 133 00
077 WET 1800 17.0 0.O005 84

!111~’07 DRY 400 12,0 0,~714 14~ 0~
0oo DRY 140 3O 0.1420 47 0,~

DRY 180 4.0 0_1~05 03

Preclpi~ t on data prov~ed by the N at~onal ~,Veath~ Service and,CTDEP. E. ~ofi data
provided by CTDEP_ WET Condition de~ed a~ grea~er than 0.1 p~ec~ib~n ~ ~4 E~ur~
or 13.28 preo p tat¢~ ~ 4~; hount, or 2.0 preo p taton i~ ~0 hours.

Avg~,R~dueffon

Wet {WLA) 73
Dry (LA) 7t
TOb[ ~TMDL) 71
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Limekiln Brook Cviterla Cua-vo for ~Ionitoring Si|e 148

TMDL (ave, % reduction)= 7t
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Rank %
Reduction

ooo WET 20 0.O40~ 1~
(ZOO DRY 74 7.0 0.1020 ~1

’R.~ WET 11000 57{} 95
WET 1200 400 07

0.01 DRY 12(} 11.5
ooo DRY 220 23.0 137
OOO DRY 1200 07

DRY ~5 00 0-?.003
~2T~5 24O 27.0 0.~270 070 5O

DRY 2.0 D.O405 27
WET 1{io 1~.o 0.3721 42

ooo 0.01 DRY 4{)0 0.~077 203 59
D~Y 4t 4.0 $7 o
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Appendix B-7
Limekiln Brook

TMDL Summary

The TMDL analysis for Limekiln Brook was conducted at two sites, which is representative of
two river segments. The analysis indicates that the sites are influenced by sources of bacteria
active under both wet weather and dry weather conditions. Percent reductions for wet weather
conditions at Site 148 were found to be slightly higher than dry weather conditions. However,
percent reductions for wet weather conditions were found to be significantly higher at Site 673
compared to dry weather conditions. Reductions in the Waste Load Allocation (WLA) can be
achieved through the detection and elimination of illicit discharges to the storm sewers or
directly to the river. The WLA also includes regulated stormwater and can be further reduced
through the installation of engineered controls to minimize the surge of stormwater to the river,
promote groundwater recharge, and improve water quality. Since illicit discharges and failed
sanitary collection systems may also be active under dry conditions, it is likely that co~xectlve
actions aimed at eliminating these sources will also reduce the Load Allocation (LA). Other
nonpoint sotu’ces that contribute to the LA include domestic animal waste, wildlife, and
stormwater input as sheet flow.

Upstream vie~v at Site 148 on Limekiln Brook.
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Downstream view at Site 673 on Limekiln Brook.
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Appendix C. Municipal Stormwater alternative monitoring guidance
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Guidance for Implementing Bacteria-based TMDLs within the CTDEP Stor~nwater
Permitting Program

CTDEP investigates impaired waterbodies to determine the major causes of impairment.
This info~cnation is expressed as Total Maximum Daily Load (TMDL). TMDLs provide the
framework for restoring impaired waters by establishing the maximum amount of a pollutant that
a waterbody can take in without adverse impact to fish, wildlife, recreation, or other public uses.
If a TMDL includes requirements for control of stormwater discharges it is the responsibility of
the municipalities within the watershed to implement the recommendations of the TMDL
(typically bacteria reduction). Management of stolanwater quality within the municipality is
governed by the General Permit for the Discharge of Stonnwater from Small Municipal Separate
Storrn Sewer Systems (MS4 General Permit).

The MS4 General Permit is required for any municipality with urbanized areas that
initiates, creates, originates or maintains any discharge of stonnwater from a storm server system
to waters of the state. The MS4 permit requires to~vns to design a Stormwater Management Plan
(SMP) to reduce the discharge of pollutants in sto~anwater to improve water quality. The plan
must address the following 6 minimum measures.

1. Public Education and Outreach.
2. Public Involvement/Participation.
3. Illicit discharge detection and elimination.
4. Construction site stormwater runoff control.
5. Post-construction stolanwater management in the new development and

redevelopment.
6. Pollution prevention!good housekeeping for municipal operations.

Section 6(k) of the MS4 General Pelanit requires a municipality to modify their Stormwater
Management Plan to implement the TMDL within 4 months of TMDL approval by EPA if
stormwater within the municipality contributes pollutant(s) in excess of the allocation established
within the TMDL. For the discharges to the TMDL ~vaterbody(ies), the municipality must assess
the six minimum measures of its plan and modify the plan to implement additional, necessary
controls for each appropriate measure. Particular focus should be placed on the following plan
components: public education program, illicit discharge detection and elimination, stormwater
structures cleaning, priority for the repair, upgrade, or retrofit of storm sewer structures. The
goal of the modifications is to establish a program to improve water quality consistent with the
requirements of the TMDL. Modifications to the Stormwater Management Plan in response to
TMDL development should be submitted to the Stormwater Program of CTDEP for review and
approval.

Also required under the MS4 General Permit is annual stormwater monitoring. The
pelrnit provides a general framewm’k for monitoring stormwater quality within a municipality.
At minimum, stormwater from six sample locations are to be collected annually: two outfalls
from commercial areas, two from industrial areas, and two from residential areas. These six
sample locations are point source discharges that drain areas with distinct characteristics. Each
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stormwater sample is tested for 12 parameters using methods prescribed in Title 40, CFR, Paid
136.

pH (SU)
Hardness (mg/l)
Conductivity (umos)
Oil and grease (mg/1)
Chemical Oxygen Demand (mg/1)
Turbidity (NTU)

Total Suspended Solids (mg/l)
Total Phosphorous (mg/l)
Ammonia (mg/1)
Total Kjeldahi Nitrogen (mg/l)
Nitrate plus Nitrite Nitrogen (mg/l)
E. coli (col/100ml)

However, CTDEP encourages municipalities affected by the establishment of a TMDL to
develop an alternative stormwater monitoring plan to assess progress in meeting the goals of the
TMDL. Alternate monitoring programs are established in accordance with Section 6(h)(1)(B) of
the MS4 permit which allows towns to submit wa’itten requests to the Commissioner for the
review and approval of alternate stormwater monitoring plans of equivalent or greater scope.
This gives towns freedom to develop a plan that better assesses the stormwater quality in their
watershed. The monitoring program should be designed to accomplish two objectives; source
detection to identify specific sources of bacterial loading and dh’eet BMP implementation ef~brts
with fixed station monitoring to quantify progress in achieving TMDL established goals.
Monitoring may be performed by municipal staff, citizen volunteers, or contracted to an
environmental consulting firm. In order to secure DEP approval, the program must include
sampling to address both objectives (source detection and progress quantification). Source
detection monitoring may include such activities as visual inspection of storm sewer outfalls
under dry weather conditions, event sampling of individual storrn sewer outfalls, and monitoring
of ambient (in-stream) conditions at closely spaced intervals to identify "hot spots" for more
detailed investigations leading to specific sources of high bacteria loads.

DEP strongly recommends that stream monitoring be performed at the same locations
DEP sampled during TMDL development. Samples should also be collected at other key
locations within the watershed, such as above and below potential contributing sources or areas
slated for BMP implementation. Since watershed borders and TMDLs do not follow to~vn
borders there is a possibility DEP did not sample locations in your town. Ifthis is the case
collecting a sample where the waterbody enters your town and another where the waterbody
leaves your town maybe helpful to determine how stolxnwater fi’om your town influences water
quality. In all cases, sampling should be scheduled at regularly spaced intervals during the
recreational season. In this way, the data set at the end of each season will include ambient
values for both "wet" and "dry" conditions.
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Appendix D. Cumulative Frequency Distribution Function Method
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DEVELOPMENT OF TOTAL MAXIMUM DAILY LOADS (TMDLs)
FOR INDICATOR BACTERIA IN CONTACT RECREATION AREAS USING THE

CUMULATIVE FREQUENCY DISTRIBUTION FUNCTION METHOD

Lee E. Dunbar, Assistant Director
Mary E. Becket, Environmental Analyst
CT Department of Environmental Protection
Total Maximnm Daily Load Program

Last revised: November 8, 2005

OVERVIEW OF APPROACH

The analytical methodology presented in this document provides a defensible scientific and
technical basis for establishing TMDLs to address recreational use impailanents in surface
waters. Representative ambient water quality monitoring data for a minimum of 21 sampling
dates during the recreational season (May 1 - September 31) is required for the analysis. The
reduction in bacteria density from cunent levels needed to achieve consistency with the criteria
is quantified by calculating the difference between the cumulative relative frequency of the
sample data set and the criteria adopted by Connecticut to support recreational use.
Connecticut’s adopted water quality criteria for indicator bacteria (Escherichia coli) are
represented by a statistical distribution of the geometric mean 126 and log standard deviation 0.4
for purposes of the TMDL calculations.

TMDLs developed using this approach are expressed as the average percentage reduction from
cun’ent conditions required to achieve consistency with criteria. The procedure partitions the
TMDL into wet weather allocation and dry weather allocation components by quantifying the
contribution of ambient monitoring data collected during periods of high stormwater influence
and minimal stormwater influence to the current condition. The partition is used to determine
the effect of high storrnwater influence on the contribution of sources to the waterbody. TMDLs
developed using this analytical approach provide an ambient monitoring benchmark ideally
suited for quantifying progress in achieving water quality goals as a result of TMDL
implementation.

APPLICABILITY

The methodology is intended solely for use in developing TMDLs for waters that are identified
as impaired on the List of Connecticut Water Bodies’ Not Meeting Water Quality Standards ~. It
is expected that implementation of these TMDLs will be accomplished through implementing the
provisions of the Small Municipal Separate Storrn Sewer System general perrnit (MS4 permit) ~
in designated urban areas, as well as through measures that address non-point sources. The
method as described here is not intended for use as an assessment tool for purposes of identifying
use attainment status relative to listing or delisting of waterbody segments pursuant to Section
303(d) of the federal Clean Water Act. Assessment of use support is performed in accordance
with the Department’s guidance document, Connecticut Consolidated Assessment and Listing
Methodology (CT-CALM) ~.
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BACKGROUND

TMDLs are established by the State in accordance with the requirements established in the
federal Clean Water Act. Section 303(d) of the Act requires the State to perform an assessment
of waters within the State relative to their ability to support designated uses including
recreational use. The procedure used by the Department to assess use attainment is described in
the guidance document, CT-CALM3. The list ofwaterbody segments in Connecticut that do not
cun’ently support recreational use is updated to incorporate the most recent monitoring
information by the Department every two years. As a result of this process, waterbodies may be
added to or deleted from the list of impaired waters in accordance with the CT-CALMguidance.
Once complete, the list is submitted to the Regional office of the federal EPA for approval.
Section 303(d) of the Act requires the State to establish TMDLs for each pollutant contributing
to the impairment of each waterbody segment identified on the list.

WATER QUALITY CRITERIA FOR INDICATOR BACTERIA

Connecticut’s adopted water quality criteria for the indicator bacteria Escherichia coli (E.colO in
the CT Water Quality Standards 4 include a geolnetric mean and upper confidence linfit (i.e.
single sample maximum), which are based on ttu’ee recreational use categories. The categories
include designated swimming, non-designated swimming, and all other recreational uses.
’Designated swimming’ includes areas that have been designated by State or Local authorities.
’Non-designated swimming’ includes waters suitable for swimming but have not been
designated by State or Local attthorities, as well as water that support recreational activities
where full body contact is likely, such as tubing or water skiing. ’All other recreational uses’
include waters that suppol~t recreational activities ~vhere full body contact is infrequent, such as
fishing, boating, kayaking, and wading. The recreational uses and applicable criteria are
provided in the following table.

Recreational Indicator Geometric Single Sample Maximum
Use Category Bacteria Mean Upper Confidence Limit

Designated 235col/100mls
Swimming 75tl~ Percentile

Non-designated 410col/100mls
Swimming E.coH 126col/100mls 90th Percentile
All Other

Recreational
576col/100mls
95th PercentileUses

Table 1. Applicable indicator bacteria (E.coh) water, uality criteria for recreational uses

The indicator bacteria, E. coli, is not pathogenic, rather its presence in water is an indicator of
contamination with fecal material that may also contribute pathogenic organisms. Connecticut’s
criteria are based on federal guidance 2. In this guidance, the basis for the criteria and the
relationship between the geometric mean criterion and the single sample maximum criterion is
explained in detail.
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The geometric mean criterion was derived by EPA scientists from epidemiological studies at
beaches where the incidence of swimming related health effects (gastrointestinal illness rate)
could be con’elated with indicator bacteria densities. EPA’s recommended criteria reflect an
average illness rate of 8 illnesses per 1000 swimmers exposed. This condition was predicted to
exist based on studies cited in the federal guidance when the steady-state geometric mean density
ofE. coli was 126 col/100ml. The distribution of individual sample results around the geometric
mean is such that approximately half of all individual samples are expected to exceed the
geometric mean and half ~vill be below the geometric mean.

EPA also derived a single sample maximum criterion from this same database to suppol~t
decisions by public health officials regarding the closure of beaches when an elevated risk of
illness exists. Because approximately half of all individual sample results for a beach where the
risk of illness is considered "acceptable" are expected to exceed the geometric mean criteria of
126 col/100ml, an upper boundmz¢ to the range of individual sample results was statistically
derived that will be exceeded at frequencies less than 50% based on the variability of sample
data. The mean log standard deviation for E. coli densities at the freshwater beach sites studied
by EPA was 0.4. The single sample maximum criterion of 235 col/100mls, 410 col/100mls, and
576 col!100mls adopted by Connecticut represents the 75th, 90tll, and 95th percentile upper
confidence limit, respectively, for a statistical distribution of data with a geometric mean of 126
and a log standard deviation of 0.4 as recommended by EPA 5.

Consistent with the State’s disinfection policy (Water Quality Standard #23), the critical period
for application of the indicator bacteria criteria is the recreational season, defined as May 1
through September 30. For waters that do not receive point discharges of treated sewage subject
to the disinfection policy, a review of ambient monitoring data contained in the State’s Ambient
Monitoring Database 6 confirms that bacteria densities are typically highest during the summer
months. Consistency with criteria during the summer is indicative of consistency at all times of
the year. Lower densities reported during other portions of the year are most likely a result of
several environmental factors including more rapid die-off of enteric bacteria in colder
temperatures and reduced loadings from wildlife and domestic animal populations. Further,
human exposure to potentially contaminated water is greatly reduced during the colder months,
particularly exposure that results from irnmersion in the ~vater since cold temperatures
discourage participation in recreational activities that typically involve immersion.

Connecticut’s adopted criteria are based on federal guidance and reflect an idealized distribution
of bacteria monitoring data for sites studied by EPA that can be represented by statistical
distribution with a geometric mean of 126 col/100ml and a log standard deviation of 0.4. The
criteria can therefore be expressed as a cumulative frequency distribution or "criteria curve" as
shown in figures la throughlc for each of the specified recreational uses in Connecticut’s
bacteria criteria.
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Indicator Bacteria Criteria: ’Designated Swimming’
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Figure la. Cumulative Relative Frequency Distribution representing water quality to support
designated swimming use.

Indicator Bacteria Criteria: ’Non-Designated Swimming’
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Figure lb. Cumulative Relative Frequency Distribution represeuting water quality to support non-
designated swimming use.
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Indicator Bacteria Criteria: ’All Other Recreational Uses’
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Figure lc. Cumulative Relative Frequency Distribution representing water quality criteria to
support all other recreational uses.

TMDL

As with the cumulative relative fi’equency curves representing the criteria shown in Figure 1 a
through 1 c, a cumulative relative frequency CUlWe can be prepared using site-specific sample data
to represent cun’ent conditions at the TMDL monitoring site. The TMDL for the monitored
segment is derived by quantifying the difference between these two distributions as shown
conceptually in Figures 2a through 2c. This is accomplished by calculating the reduction
required at representative points on the sample data cumulative frequency distribution curve and
then averaging the reduction needed across the entire range of sampling data. This procedure
allows the contribution of each individual sampling result to be considered when estimating the
percent reduction needed to meet a criterion that is expressed as a geometric mean.
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Indicator Bacteria Criteria: ’Designated Swimming’
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Figure 2a. Reduction indicator bacteria density needed fi’om current condition to meet ’designated
swimming’ criteria based on cumulative relative frequency distribution.

Indicator Bacteria Criteria: ’Non-Designated Swimming’
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Figure 2b. Reduction indicator bacteria density needed from current condition to meet ’non-
designated swimming’ criteria based on cumulative relative frequency distribution.
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Indicator Bacteria Criteria: ’All Other Recreational Uses’
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Figure 2c. Reduction iudicator bacteria deusity ueeded from curreut �onditiou to ~neet ’all other
recreationa! uses’ criteria based on cumulative relative frequency distributiou.

TMDL ALLOCATIONS

Federal regulations require that the TMDL analysis identify the portion of the total loading
which is allocated to point source discharges and the portion attributed to non-point sources,
which contribute that pollutant to the waterbody. Stormwater nmoff is considered a point source
subject to regulation under the NPDES permitting program in designated urbanized areas.
Designated urban areas, as defined by the US Census Bureau 7, are required to comply with the
General Permit for the Discharge of Stormwater from Small Municipal Separate Storm Sewer
Systems (MS4 perrnit). The general pelanit is applicable to municipalities that contain
designated urban areas (or MS4 communities) and discharge stermwater via a separate storm
sewer system to surface waters of the State. TMDLs for indicator bacteria in waters draining
urbanized areas must therefore be partitioned into a WLA to acconmaodate point source
sto~nwater loadings of indicator bacteria and a LA to accommodate non-point loadings from
unregulated sources. One common characteristic of urbanized areas is the high percentage of
impe~wious surface. Much of the impervious surface is directly connected to nearby surface
waters tba’ough stonnwater drainage systems. As a result, runoff is rapid following rain events
and flow in urban streams is typically dominated by stormwater runoffduring these periods.
Monitoring results for samples collected under these conditions are strongly influenced by
StOlanwater quality. During dry conditions, urban streams contain little stormwater since urban
watersheds drain quickly and baseflows are reduced due to lower infiltration rates and reduced
recharge of groundwater. At baseflow, urban stream water quality is dominated by non-point
sources of indicator bacteria since sto~a’nwater outfalls are inactive.
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A WLA for stormwater discharges is not warranted in non-designated urbanized areas and in
waterbody segments where there are no stormwater outfalls. As such, sources of bacteria in
these waterbodies segments are attributed solely to nonpoint sources. However, wet weather and
dry weather percent reductions are partitioned in the LA analysis to demonstrate the effect of
stmrnwater events on the contribution of nonpoint sources of bacteria to the waterbody.

The relative contribution of indicator bacteria loadings occun’ing during periods of high or low
stormwater influence to the geometric mean indicator density is estimated by calculating separate
averages of the reduction needed to achieve consistency with criteria under "wet" and "dry"
conditions. In urbanized areas, the reduction needed under "wet" conditions is assigned to the
WLA and the reduction needed under "dry" conditions is assigned to the LA. In non-designated
urbanized areas, the LA is comprised of"wet" and "dry" conditions, which are partitioned into
separate reduction goals. Separate reduction goals are established for basefiow and stormwater
dominated periods that can assist local communities in selection of best management practices to
improve water quality. The technique also facilitates the use of ambient stream monitoring data
to track future progress in meeting water quality goals.

The sources contributing to the WLA and LA can be further subdivided depending on knowledge
of sources present in the watershed (Table 2). Some existing sources such as dry weather flows
fi’om stormwater collections systems, illicit discharges to stormwater systems, and combined
sewer overflows are allocated "100 percent reduction" since the management goal for these
sources is elimination. Permitted discharges of treated and disinfected domestic wastewater
(sewage treatment plants) are allocated "zero percent reduction" since disinfection reqnired by
the NPDES permit is sufficient to reduce indicator bacteria levels to below levels of concern.
Natural sources such as ~vildlife are also allocated a "zero percent reduction" since the
management goal is to foster a sustainable natural habitat and stream con’idor to the extent
practicable. Management measures to control nuisance populations of some wildlife species that
can result in elevated indicator bacteria densities such as Canadian geese however should be
considered in developing an overall watershed management plan. The management goal for
point sources in designated swinmaing areas is elimination when the source is determined to be
the main contributor of bacteria to the s~virnming area. This is consistent with the United States
Environmental Protection Agency’s (EPA) advisory for swimmers to avoid areas with discharge
pipes 8 and a recent study indicating an increased potential for health risk to people swinmling in
areas near stoma drains 9.

Source Critical Conditions Assigned To
On-Site Septic Baseflow (DRY) LA
Domestic Aninlal Baseflow (DRY) LA
Natural (Wildlife) Baseflow (DRY) LA

Wastewater Treatment Plants Baseflo~v (DRY) WLA
Regulated Urban Runoff/Storm SewersWet Weather Floxv (WET) WLA

Weather Overflow Baseflow (DRY) None
Illicit Discharges Baseflo~v (DRY) None
Coinbined Sewer Overflow Wet Weather Flow (WET) Nolle

Table 2: Establishing WLA and LA Pollutant Sources
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MARGIN OF SAFETY

Federal regulations require that all TMDL analyses include either an implicit or explicit margin
of safety (MOS). The analytical approach described here incorporates an implicit MOS. Factors
contributing to the MOS include assigning a percent reduction of"zero" to sampling results that
indicate quality better than necessary to achieve consistency with the criteria. The increase in
loadings on those dates that could be assimilated by the stream without exceeding criteria is not
quantified (as a negative percent reduction) and averaged with the load reductions needed on
other sampling dates. Rather, this excess capacity is averaged as a zero value thereby
contributing to the implicit MOS.

The means of implementing the TMDL also contributes to the MOS. The loading reductions
specified in the TMDL for regulated stmanwater discharges and nonpoint sources must be
sufficient to achieve water quality standards since confirmation that these reductions have been
achieved will be based on ambient monitoring data documenting that water quality standards are
met. Further, achieving compliance with the requirements of the MS4 permit includes
elimination of high loading sources such as illicit discharges and dry weather overflows from
storm sewer systems. Eliminating loads from these som’ces, as opposed to allocating a percent
reduction equal to that given other sources, contributes to the implicit MOS. Fm~ther assurance
that implementing the TMDL will meet water quality standards is provided by the iterative
implementation required for compliance with the MS4 permit. This approach mandates that
additional management efforts must be implemented until ambient monitoring data confirms that
standards are met.

Many of the best management practices that are i~nplemented to address either wet or dry
weather sources will have some degree of effectiveness in reducing loads under all conditions.
For example, the TMDL allocates all the percent reduction needed to meet standards under wet
weather conditions to the WLA. However, reductions resulting from best management practices
implemented to reduce dry weather loads (LA) will provide some benefit during wet weather
conditions as well. These reductions also contribute to the implicit MOS.

DATA REQUIREMENTS

Ambient monitoring data for a minimum of 21 sampling dates during the recreational season
(May 1 - September 30) is required. Data collected at other times during the year are excluded
from the analysis. In addition to data on indicator bacteria density, precipitation data for each
sampling date and the week prior to the sampling is necessary. Sampling dates should be
selected to insure that representative data is available for both wet and dry conditions. This may
be accomplished most easily by selecting sampling dates ~vithout prior knowledge of the
meteorological conditions likely to be encountered on that date.

Data must reflect current conditions in the TMDL segment. The monitoring location where data
is collected must therefore be sited in an area that can be considered representative of water
quality throughout the TMDL segment. Data obtained under unusual circumstances may be
excluded from the analysis provided the reason for excluding that data is provided in the TMDL.
Potential reasons for excluding data may include such things as evidence that a spill, upset in
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wastewater treatment, or sewer line breakage occun’ed that resulted in a short-term excursion
from no~xnal conditions. Data that represent conditions during an extreme stoITrl event that
resulted in widespread failure of wastewater treatment or stonnwater best management practices
may also be excluded. However, data for periods following typical rainfall events must be
retained. Reasons for excluding any data must be provided in the TMDL Analysis.

All data must be less than five years old. If circumstances in any watershed suggest that
conditions have changed during the most recent five-year period, the analysis may be restricted
to more recent data in order to be representative of the cun’ent status provided the minimum data
requirements are met.

Assurance of acceptable data quality must be provided. Typically, all data should be collected
and results analyzed and reported pursuant to an EPA approved Quality Assurance Project Plan
(QAPP). Data collected in the absence ofa QAPP may be acceptable provided there is evidence
that confirms acceptable data quality.

ANALYTICAL PROCEDURE - TMDL

The E. coli monitoring data is ranked from lowest to highest. In the event of ties,
monitoring results are assigned consecutive ranks in chionological order of sampling
date. The sample proportion (p) is calculated for each monitoring result by dividing the
assigned rank (r) for each sample by the total number of sample results (n):

Next, a single sample criteria reference value is calculated for each monitoring result
according to the specified recreational use (designated swimming, non-designated
swimming, or all other) in a waterbody segment from the statistical distribution used to
represent the criteria following the procedure described in steps 3 - 6 below:

Designated S~vimming Non-Designated All Other Recreational
Swimming Uses

If the sample proportion is If the sample proportion is If the sample proportion is
_> 0.75, the single sample >_ 0.90, the single sample > 0.95, the single sample
criteria reference value is criteria reference value is criteria reference value is
equivalent to the single equivalent to the single equivalent to the single
sample criterion adopted sample criterion adopted sample criterion adopted
into the Water Quality into the Water Quality into the Water Quality
Standards (235 col/100ml) Standards (410 col]100ml) Standards (576 col/100ml)
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Designated Swimming Non-Designated Swimming All Other Recreational Uses
If the sample proportion is If the sample proportion is If the sample proportion is
less than 0.75, and greater less than 0.90, and greater less than 0.95, and greater
than 0.50, the single sample than 0.50, the single sample than 0.50, the single sample
criteria reference value is criteria reference value is criteria reference value is
calculated as: calculated as: calculated as:

criteria reference value : antilog~0 [log~o 126 col]100ml + (F * 0.4)]

126 col/100ml is the geometric mean indicator bacteria criterion adopted into
Connecticut’s Water Quality Standards, F is a factor dete~nined from areas under the
normal probability corve for a probability level equivalent to the sample proportion, 0.4
is the log~0 standard deviation used by EPA in deriving the national guidance criteria
recommendations (Table 4).

o

Designated Swimming INon-Designated Swimming I All Other Recreational Uses
If the sample proportion is equal to 0.50, the single sample reference criteria value is equal to
the geometric mean criterion adopted into the Water Quality Standards (126 col/100 ml)

Designated Swimming INon-Designated Swimming IAll Other Recreational Uses
If the sample proportion is less than 0.50, the single sample reference criteria value is
calculated as:

criteria reference value = antilogt0 [loglo 126 col/100ml - (F * 0.4)]

The percent reduction necessary to achieve consistency with the criteria is then calculated
following the procedure described in steps 8 - 9 below:

If the monitoring result is less than the single sample reference criteria value, the percent
reduction is zero.

If the monitoring result exceeds the single sample criteria reference value, the percent
reduction necessary to meet criteria on that sampling date is calculated as:

percent reduction - [(monitoring result - criteria reference value)hnonitoring result]* 1 O0

10. The TMDL, expressed as the average percent reduction to meet criteria, is then calculated
as the arithmetic average of the percent reduction calculated for each sampling date.

ANALYTICAL PROCEDURE - WET AND DRY WEATHER EVENTS
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Precipitation data is reviewed and each sampling date is designated as a "dry" or "wet" sampling
event. Although a site-specific protocol may be specified in an individual TMDL analysis, "~vet"
conditions are typically defined as greater than 0.1 inches precipitation in 24 hours or 0.25 inches
precipitation in 48 hours, or 2.0 inches precipitation in 96 hours.

In designated urbanized areas the average percent reduction for all sampling events used to
derive the TMDL that are designated as "wet" is computed and established as the WLA. The
average percent reduction for all sampling events used to derive the TMDL that are designated as
"dry" is computed and established as the LA.

In areas that do not have point sources, the average percent reduction for all sampling events
used to derive the TMDL that are designated "wet" is computed as the wet weather LA, and the
average percent reduction for all sampling events used to derive the TMDL that are designated as
"dry" is computed as the dry weather LA.

ANALYTICAL PROCEDURE - SPREADSHEET MODEL

An Excel(tn0 spreadsheet has been developed that performs all calculations necessary to derive a
TMDL using this procedure. Copies of the spreadsheet in electronic fo~n may be obtained from
DEP by contacting Mary Becker at (860) 424-3262 or by email at mary.becker@ct.gov.
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